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A PERSONAL SMART POINTING DEVICE 

BACKGROUND OF THE INVENTION 
Field of the Invention 

5 

This invention relates generally to computer display pointing 
devices such as a mouse, and more specifically, to a smart 
pointing device having intelligence for providing user interface 
customization when employed with other devices not owned by a 
10 user including PCs, personal digital assistants, cell phones, 
etc . 



Discussion of the Prior Art 



15:fl It is often difficult for a person to use another person's 
personal computing device (PCs) as another person's PC most 
likely possesses a different set of customizations and default 
Q options than the first person. 



20|3 It would be highly desirable to provide a system for customizing 
:■: a PC for a user that includes a portable device that would retain 
<=1 that user's set of preferences and customizations and that may be 



y employed to transfer the preferences and customizations to the PC 

in 

that can recognize the portable device. Such customizations may 
25 include shortcuts on the desktop, bookmarks for browsers, the 
browser history, icon settings for applications, encrypted 
passwords for web sites, etc. 

It would further be highly desirable to provide a system for 
30 customizing a PDA and cell phone for a user that includes a 

portable device that would retain that user's set of preferences 
and customizations and that may be employed for transferring the 
preferences and customizations to any PDA and cell phone that can 
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recognize the portable device. Such cell phone customizations 
may include a set of phone numbers that would personalize the 
cell phone. As known to skilled artisans, PDA customizations may 
include power management settings, list of active applications, 
wireless service provider, etc. 

It would additionally be highly desirable to provide such a 
portable device that retains a user's set of preferences and 
device customizations with wireless communication capability such 
that it may wirelessly connect with a recipient device such as a 
PC, PDA, cell phone etc. 

Summary of the Invention 

It is an object of the present invention to provide a device that 
enables customization of a PC for a user by retaining that user's 
set of personalized data including application preferences and 
customizations and which may be transferred to a visited device 
such as a PC, PDA, cell phone, etc. 

According to the principles of the invention, there i^provided a 
personal smart pointer device capable of interfa^Afig with a first 
device for providing cursor movement functionality for a first 
device display, said pointer device compares ing: memory storage 
device for enabling storage of peraelfalized data relating to 
customized aspects of a user application; a control mechanism for 
controlling transfer of personalized data from the first device 
to the memory storage^device in response to a first user command; 
and, in response po a second command the control mechanism 
initiating transfer of personalized data from the memory storage 
device to ^second device; and, mechanism in the second device 
responsive to receipt of the user data for altering a like user 
application in accordance with the customized aspects, wherein 
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the pointer device is transportable f : rrr_ t "" ran . g ff ^^"'"i nr°r 

customized aspect£__i2f--ffia^ of first devices to 

lacijjLtat^ use of like applications on the second devices. 



Advantageously, the personal smart pointer device is able to 
retain original user application preferences currently existing 
in the second device prior to altering the user application with 
the user customized aspects and restore the user application 
preferences for the user application after disconnecting the 
pointer device from the second device. 



Brief Description of the Drawings 



Further features, aspects and advantages of the apparatus and 
methods of the present invention will become better understood 
with regard to the following description, appended claims, and 
accompanying drawings where: 

Figure 1 illustrates conceptually a hardware block diagram 
depicting the smart personal pointer device of the invention. 

Figure 2 is a detailed schematic illustrating the hardware 
architecture comprising the smart personal pointer device of the 
invention. 



Figure 3 illustrates the software architecture implemented for 
the smart personal pointer device of the invention. 

Figures 4 (a) -4(c) are flow charts illustrating the method for 
transferring preferences between devices in accordance with the 
present invention. 
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Detailed Description of the Preferred Embodiments 

In a preferred embodiment of the invention, a conventional 
computer mouse or like pointing device is equipped with 
additional hardware and software for increased functionality. 
The mouse is a desirable form factor as it doubles as a pointing 
device and readily connects with any computer. More 
particularly, the "smart personal pointing" device, as now 
referred to herein, is provisioned with hardware and software for 
facilitating network computer-like applications, including 
enabling receipt and storage of information, and transfer of 
information to adjunct devices ("visited device (s)") such as a 
PC, a mobile computer, and other pervasive devices such as a 
cellular phone and PDA. Preferably, as will be explained, 
information to be transferred includes those personal 
preferences, features and customizations of applications /programs 
used by the user on his/her own personal device, in order to 
facilitate use of the application/program on a visited device, 
such as a colleague's PC, a phone rented with a car, etc. As 
will be described herein, the communication of personal 
preferences and customizations may be accomplished wirelessly. 



J^4r3rlugrTHrtreo th o s mart pergonal pointing d o vice-10 wlil^f 

^kmprises components of a typical computer mouse devic^-atlchas a 
position tracking roller ball mechanism 12, ong^rfmore buttons 
13a, b,c including at least the mouse l££t <r click 13a selection and 
right-click 13c option buttons^ari37 an interface 14 for 
transmitting signals frona>tIie mouse device to an attached 
computer device. In^ffhe preferred embodiment, the smart personal 
pointing devi^e^lO additionally includes hardware and software 
elements 2-e^including a CPU, a memory board including flash 
memory; and wireless communications devices, e.g., receiver, 
< ^^nKm iO =*-gr7 for pnablinq wi rfil fiRs""Varee^ and data commii Mrf- a h inns . ■ 
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V3ne hardware element includes a high-resolution display 15 for 
presenting use information, e.g., icons that may indicate tja^it 
the battery is low, or for some other status indicatior 
Additionally included is a universal serial bus (US^T interface 
5 device 18 for communicating data signals in accoixiance with the 
USB protocol, and, additional interfaces sucji^as expansion 
Personal Computer Memory Card International Association (PCMCIA) 
slots 19 so that the user of the device may utilize PCMCIA cards 
in conjunction with that user's ovm^aevice, or a visited device. 
10 The ability to add compact f lasJ^/PCMCIA slots enables additions 
of peripherals such as compact flash/PCMCIA cards for further 
flexibility, and additionally solves the problem of lack of 
_ PCMCIA slots in desktop machines. Thus for example, if the 
;3l personalization da£a will not fit into the flash memory provided 
13J1 on the memory hoard, the user may additionally put a microdrive 
|fj (such as provided by IBM) into the compact flash slot 19 which 
jjjj provides storage of more than 340 MB of data. In an example use 
W of the smart personal pointing device, a user may plug his/her 
J* compact flash data card from his/her digital camera into the slot 
203 19 /and download digital pictures. As a further feature, the 
iart -mouse may be additionally provisioned with a wireless 
^wnrlr rnri^friot nhnwri) ■ 



Figure 2 is a detailed block diagram illustrating the hardware 
25 architecture for inclusion in the smart personal pointing or 

similar form factor pointing device 10. As shown in Figure 2, a 
base card 2 0 includes a first or main card 50 housing the core 
processing unit, I/O, and memory. For example the main card 50 
includes a CPU 55, such as a Cirrus Logic CL-EP7211, which is a 
30 single-chip embedded controller functioning as a CPU for ultra- 
low-power applications, and armed with processing and enhanced 
memory management features to function equivalently as a 100 MHz 
Pentium. The core processing unit may operate at 2.5 V, and, to 
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minimize the board size, may be equipped with a 3.68 MHz ceramic 
resonator 57 for generating the main frequency clock and timing 
signals. The main card 50 additionally includes sufficient 
nonvolatile and volatile memory including, for example, 64Mbit 
EDO DRAM 58 and SRAM/Flash memory 59 that supports the system 
code. One communications subsystem for the personal pointing 
device 10 includes a line of sight Infrared Data Association 
(IrDA) communications interface having a low-power IR transceiver 
module 60 mounted on the card 50 for direct connection with 
interface decoder pins of the CPU 55 which includes an IrDA SIR 
protocol encoder. The first card 50 additionally includes 
various Analog to Digital converters (ADC) , memory refresh logic 
and industry standard interfaces such as a compact flash 
interface for example, so that other devices could be attached to 
the Personal pointer device 10. Other interfaces such as 
Universal Serial Bus (USB), and I2C, etc. may additionally be 
incorporated. Figure 2 further illustrates the main card 50 as 
comprising power supply subsystem including a rechargeable Li- 
Polymer type battery 6 5 and a DC to DC converter 66 for 
supporting a wide dynamic range of Personal pointer system/sub- 
system load. 

With further reference to Figure 2, the main card 50 has no audio 
capability but is equipped with a PCM audio interface in 
expansion tabs (not shown) for an accessory card, i.e., either 
card 75 or 80, in the Personal pointer designs that support PCM 
audio. Particularly, the accessory card 75, 80 implemented 
includes a speaker and a microphone combination 77, 83 
respectively, with the microphone functioning to record voice 
input which may be processed by the processor subsystem or stored 
in a storage subsystem for subsequent playback, and the speaker 
functioning to provide voice output, produce customized tones, 
and enable acoustic coupling with other listening devices, etc. 
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As shown in Figure 2, each speaker /microphone combination 77. 83 
is connected to a respective pulse-coded modulation PCM 
coder/encoder devices (CODECs) 78, 84 which are controlled by a 
respective PCM interface 79,89 to the CPU 55. The accessory card 
75, 80 is additionally equipped with various communications 
subsystems including low power and intermediary power radio 
frequency communications devices that support a Wireless 
Application Protocol ("WAP") used to provide communications links 
to mobile computers, mobile phones, portable handheld devices 
and, connectivity to the Internet. In one embodiment, the 
specific communications subsystems include circuitry for 
supporting BlueTooth 81 or like small-factor, low-cost radio 
solution circuitry, e.g., an RF-modem 76, and may include other 
low power radio and Flex-paging communications circuits (not 
shown), etc. For instance, as shown in Figure 2, the auxiliary 
communication card 80 implements the BlueTooth industry standard 
for Radio Frequency (RF) communication, however, it is understood 
that other standards such as IEEE 802.11 or other RF protocols 
may be implemented as well. Moreover, portions of these 
communication protocols may be implemented on the processor on 
the main board 50 so that the total number of the components 
required is minimized. The CPU system on the main card 50 
preferably employs a first Universal Asynchronous Receiver 
Transmitter (UART1) device (not shown) for supporting either the 
RF-modem 76 or Bluetooth 81 communications functionality and, may 
be equipped with a second UART device (UART2) providing support 
for data download functionality, e.g., from a PC or network 
server. It is understood that any like data transfer mechanism 
or data exchange interface device may be implemented to provide 
data download and RF communications support functionality. 

J^r^purposes 6T~ interacting with tT5^7tevirce~t^ 

^ygi^ Hn 1 o - -- n - p - pro in r\nr\ with a 1- our.h sensitive ^S £a^e-en^panelr--9^ and— 
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> r— wh e e - 1— mo Gh arrt^nf; i.e. 1 ; — j-^g nnrnH^ r qr, — ¥he-±rrcrcti 

sensitive screen enables the direct launching of applications by 
physical user entry of a graffiti "squiggle" in the manner stfch 
as described in commonly- owned co-pending U.S. Patent Application 

No. [YOR92000-0234, Atty. Docket No. 13577] jetfititled 

GRAFFITI BASED APPLICATION LAUNCH ON A SMART WATCH^ :he whole 
contents and disclosure of which is incorporates by reference as 
if fully set forth herein, and may initiate >dther 
applications/actions/events by physical touching of certain 
Personal pointer display areas. In oj*e embodiment , the touch 
sensitive screen panel is provide^with a four (4) position touch 
screen. For instance, forwardx^nd back navigation for Personal 
pointer displays is enabledXoy physically touching certain areas 
of the touch sensitive pmiel . The roller wheel mechanism 95 may 
be rolled up or down/fi.e., clockwise or anticlockwise) to 
simulate a display cursor scrolling function for text and 
graphics, and specifically generates signals that are A/D 
converted f^r receipt by the processor to enable movement of the 
Personal/pointer device display cursor, and more particularly, 
mov£Hr£nt of an arrow cursor or other displayed indicators 



Providing appointment upti rate ana Drowsing rem^ions-r- 



As further shown in Figure 2, various Analog to Digital 
converters (ADC) 68 support an interface with the touch screen 
display panel 90, and an interface with the jog encoder or button 
for the roller wheel mechanism 95. An interface 69 is provided 
for a unit 98 housing a high resolution (VGA equivalent) emissive 
Organic Light Emitting Diode (OLED) high contrast display 100. 
Further, the main card 50 for the basic shell interfaces to a 
buzzer 63 controlled directly by the CPU 55 using its buzzer 
interface and timer counters. To detect the posture of the 
personal pointing device, a mechanical four-way tilt sensor 72 is 
further provided comprising mechanical switches (for detecting 
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degree of tilt) producing signals which may be detected by the 
CPU. This sensor may be used for the various purposes such as 
power management, display control, etc. In a preferred 
embodiment, additional sensors may be attached to the Personal 
pointer device over an interface. 

With more particularity, the high contrast display 100 of Figure 
2 does not need a backlight to make the display visible. Thus, 
the power consumed by the display is proportional to the number 
of pixels that are turned on in the display. Since the pixels 
preferably comprise light emitting diodes, the display is 
automatically visible at night and a user does not need to press 
any buttons to see the display. Moreover, the OLED display 100 
may be viewed clearly at a wide variety of angles with the 
brightness of these displays being controlled by limiting the 
amount of current supplied to the diodes. In one embodiment, the 
OLED chip 100 is a high-resolution pixel addressable display, 
e.g., 640x480, for enabling the display of various textual and 
graphical items, similar to what may be displayed on a computer 
screen or a Palm Pilot®. Example displays may include icons 
indicating usage status for example, or display of text 
indicating location and context of the smart personal pointing 
device usage. 

Figure 3 illustrates the software architecture 200 for the 
Personal pointer device 10. At its lowest level, the Personal 
pointer system runs an operating system 210, e.g., LINUX 2.2.1, 
that permits multiple user level and kernel level threads to run 
and will support multitasking and multi-user support. Device 
drivers are provided for each input /output subsystem will handle 
low level device dependent code and interfaces so that higher 
level Application Programming Interfaces (APIs) can be 
implemented on top of them. The device drivers provided for each 
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input /output subsystem include a serial I/O system driver 212, 
IrDA system driver 214, RF-Modem subsystem driver 216, Bluetooth 
system driver 218, flash memory 22 0, touch screen subsystem 
driver 222, LCD subsystem driver 224, OLED subsystem driver 226, 
roller wheel subsystem driver 228 and tilt sensor device driver 
229. A client-server graphics subsystem 230, storage subsystem 
manager 240 and synchronization sub-system manager 250 is 
provided on top of the device drivers for receiving and 
transmitting I/O events between the applications, updating of the 
screen, etc. A graphics library is available for the application 
writer so that custom screens may be displayed. A user interface 
manager 255 is provided to process events received from user 
input devices such as the roller wheel, bezel (i.e., jog encoder) 
and touch panel for the appropriate applications. A 
communication subsystem manager 26 0 is provided to handle events 
from communication channels and pass the events to the right 
application to set things up for data transfers to proceed. In 
accordance with the principles of the invention, the 
synchronization manager 2 50 is provided to synchronize data 
transfer between the Personal pointer device and the other 
devices. Particularly, it receives the data from the 
communication channel and operates in conjunction with the right 
application to decode the sent data and update the data for the 
application receiving the data. An example of this would be an 
update to a calendar event. A system wide power manager 270 is 
provided to monitor and control power consumption on the device 
and communicate with other subsystems such as the operating 
system scheduler to optimize the battery life of the device. The 
power manager 2 70, for example, measures the power left in the 
battery, estimates the power required to run an application, and 
recommends what subsystems need to be shut down as the battery 
starts draining out . 
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^ST further shown in Figure 3, tne PersWl poinlei -device 10 is ^ 
Equipped with application software 275 provided on top of the'' 
basic graphics, communication and synchronization subsystems. 
One key application supported is the microbrowser whicfi enables 
access to a WAP- supporting Web site and receives W§b-based 
communications written in, for example, the Wifeless Markup 
Language ("WML") using the XML standard. JfmLx particularly is 
designed to optimize Internet text datar for delivery over 
limited-bandwidth wireless network^and onto small device 
screens, and particularly, is d^ised to support navigation with 
limited input mechanisms, eye|\, buttons. Details regarding the 
implementation of WML in^a Wrist Watch device may be found in 

commonly- owned, co-pej*aing U.S. Patent Application No. 

[YOR92000-0224, A££y. Docket No. 13574] entitled SYSTEM AND 
METHOD EMPLOYING WML ANNOTATIONS FOR USER INTERFACE CONTROL OF A 
WEARABLE APPLIANCE the contents and disclosure of which is 
incorporated by reference as if fully set forth herein. Other 
sirap<5rted applications include Personal Information Management 



^1 a ^ee^danc^^wi th the p rinci ples of the invention, -the-^ueex^ 
device from which data is to be transferred is provide^wlTth 
software for initiating transfer of selected perspiT^lized data 
such as preferences and customizations assop±£ted with the user, 
i.e., from the user device, e.g., thaJXlser 1 s personal Windows® 
desktop to the personal pointer^^vice . In an alternate 
embodiment, a user may ini^icite the transfer from the personal 
pointer device itself^^For example, a user may have set some 
preferences in M^eTrosoft Power-point, or even a Netscape browser, 
and even maA^fiave specially created icons which are sorted to the 
user's sHfcLrt mouse for subsequent transmission to another device 
user does not have access to his/her own PC. This may 
-uuuuiuplly'hed by a wireless communicaLiuii ui Cabling i4^vier-the 
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memory 
understood 



Furthermore . 



such as 
ktop) , 
button, 

bookmarks , 
viewed, 

.ized menu 
Powerpoint, 
style, and 
personal 

1 according 
.1 stored 
to a 
personalized 
rolling 

_crodrive 
Lonal 




iu " ^vu L em display ^00 on thfr p er s on al sm art pnintfir ^dw4rf^> r 
""main menu comprising selectable icons for launchina,^-^^ 
applications may be chosen. Alternately, as application may 
launched by a graffiti squiggle via the tcjj-tcn screen panel. One 
icon selection (not shown) would enaj>te launch of an application 
for transmitting the personal i^edaat a including preferences and 
customizations, e.g., thaj^user's personal Windows® desktop, to 
the desktop of a visi^d device, i.e., another person's PC. This 
may be accomplished by a wireless communication or via a smart 
mouse por£^ax the visited device. In an alternate embodiment, a 
userxifiay initiate the transfer of data from the personal pointer 

d f*y-i n& 1-n wkirpH rlpvi pp from tYif* pHr ' tiM i h i l p nin. L e.-r r\f*\ri h<=> 
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ius, in one example, when interacting wit 



"PDAs: 



lata such as address books, 



devices such as phones and 
power management options, etc., may be transferred to thp^ 
particular device to personalize them. In the preferred 
embodiment, the personal pointer device maintains Jzne notion of 
the current application that the user has access^ to or is 
executing on the visited PC, and thus, knows Which icons or 
preferences to transfer for that particular' application and is 
able to perform the transfer on demand. yThat is, some 
applications like Lotus Notes, Lotus Freelance Graphics, 
Microsoft PowerPoint, Netscape Navigator, etc., allow the user to 
build custom icons in the menu a^ea of the screen, e.g., below 
the File Edit View menus. For example, in Netscape Navigator a 
special icon on the menu bar may take the user to a specific web 
site instead of having tc/type the URL for the web site. Thus, 
the icon list may be transmitted to the smart pointer and, the 
list of icons for ayparticular application may change utilizing 
the icon list received from the smart pointer. Thus, if multiple 
versions of applications exist such as Office 97, Office 2000, 
etc., the smart pointer holds data specific to each version. In 
accordance v/ith this transfer mechanism, when the user 
disconnects from the visited device, e.g., PC, all traces of the 
user's personalization are removed from the PC so that the 
integrity of the person's data is preserved. That is, 
appropriate application software is provided to remove the user's 
preierences once that user disconnects the device from the 
visited PC. Thus, preferences associated with the original 



With greater specificity, Figures 4(a) - 4(c) illustrate the 
method 500 for transferring preferences between devices in 
accordance with the present invention. As shown in Figure 4(a), 
a first step 505 is to detect the attachment of a personal 
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pointer device with the visited device, e.g., a PC, by a process 
executing on the visited device. Once attachment of a smart 
mouse is detected, at step 507, a determination is made as to 
whether the personal pointer device mouse includes any 
5 personalized profile and preferences, and, if they exist, the 
step of building a list of applications that have been 
personalized. Then, at step 510, for each application determined 
at step 507, the process stores away the current settings in a 
temporary directory located in the visited device, with the 

10 optional step of encrypting the data files. Next, at step 513, 

the process includes copying the preferences from the smart mouse 
for the commonly used applications such as Windows® desktop, and 
registering these preferences with the applications. Continuing 
to step 515, Figure 4(b), a determination is made as to whether 

15ft the smart personal pointer device cursor is on the application 
j*{ for which the smart pointer has a preferred profile. If the 

'Six 

!<£ smart mouse pointer cursor is on the application for which the 

O smart pointer has a preferred profile then, the process continues 
to step 517 which comprises the step of determining whether the 

2Q3 preferred profile has been previously uploaded from the smart 

J*; pointer. If the preferred profile has been previously uploaded 

jjjj from the smart mouse pointer, then the process returns to step 

Q 515; otherwise, the process continues to step 52 0 where 

0 

preference and profile data for that application is loaded from 
25 the smart pointer into the device. Finally, at step 522, the new 
settings are registered with the application. The process for 
restoring preferences on the visited device is performed in 
accordance with Figure 4(c). As illustrated in Figure 4(c), a 
first step 555 is to detect the detachment of the smart personal 
30 pointing device with the visited device, e.g., a PC. Once 

detached, at step 565, the current settings for the applications 
that were customized by the smart pointer are removed by deleting 
the profile customization files. Then, at step 570, the original 
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settings that were present before the smart pointer was attached 
are decrypted (i.e., if previously encrypted) and re-copied to 
the respective application with these settings then being 
registered for each application that had been modified as 
indicated at step 573. 



With further regard to the transfer application, the smart 
personalized pointer device is additionally provided with a 
mechanism by which the application on which a display cursor is 
presently located exchanges information with the smart mouse on a 
regular basis so as to enhance the user experience. Such data 
may include information about when the user last used the 
application, in what room the smart mouse is located, what the 
ambient room temperature and pressure is, etc., This will 
enable applications to be context and location aware. Thus, the 
smart personal pointer device is equipped to gather a lot of 
input from sensors around it and send it to the applications 
which can then use that data and adapt to it . The smart personal 
pointer device will be able to gather such data from all the 
environments it visits, hallways, conference rooms, etc. 

^^^using^a^pers onalized smart m ouge ^ the n.qpr -i .q thu^^ ^r^^^r\ 
with a more personal experience with any standard conjptr€er or 
device, not just the computer at his desk. Bvjs^eping personal 
profile data in the personalized mouse tlje^tiata such as 
passwords, etc., may be kept more s^etorely. In accordance with a 
preferred embodiment, the smaj^personal pointer device 
is equipped with a passwp^dprotection mechanism, such as that 
described in cormrionly^owned co-pending U.S. Patent Application 

No. [YpR$2000-0237, Atty. Docket No. 13571] entitled 

PASSWORD P^fECTION USING SPATIAL AND TEMPORAL VARIATION IN A 
H I GH -R^s6lut I ON TOUCH SENSITIVE DISPLAY, the whole contents and 
f H^f^ . reairft of wh i r.lx ^i^---WTrfTrpr>r af^d by rgfarmi^fi--Afl^i f __FvJJ^Jiig t~ 
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£orth herein, — jn *-p renr q ° y hhp mnilgp j^gr 1 n rr fn r ^ yrrrna » 



While the invention has been particularly shown and described 
with respect to illustrative and preformed embodiments thereof, 
it will be understood by those skilled in the art that the 
foregoing and other changes in form and details may be made 
therein without departing from the spirit and scope of the 
invention which should be limited only by the scope of the 
appended claims. 
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